om 

rs) 

. = 

= 

‘S 

O 

a 

> 

Ke} 

oat 

x rT) 

er 

a 

5 

x ae 

Sees 

7) 

\ 1) 

VC) 

Mietae 

Coke 
Cy 
AO) 


Friction-Head Diagrams for Flow of Water in Clean Ir 


ff 


( 
_ 


Copyright, 1902, by I. P. Church. 


i 


sOJAJ O49 MeIseIp DoIJ putj pue H 1OjJ ontea [e114 & oUNSsy —:snqq pesooad 


joaoge) “sooTes queTotsgns yqtx 


JOM~j00 JO geqyssS fue 04 ATdde spoyyew pue Se{dioutad JeTIwIS 

= 0+ pue’,y ut soejans ayy UBUY JEeMCT eq pTNOM H QyuuUNs 949 
ons uJ ‘Yy Jo yno se [Tew ses y JO YN MOTI Kew JOqemSaoqourIp oF 
ST eq edid Jt go SuoageaoT® JUoTOTJJnS BYe ST YJt anq Sy jo 
JNO pues y pue oy OFUT SMOTJ Jovem 4844 pesoddns SI 41 eaoge oYyy Uy 
PouUTERgO sq] A3Z{enbe Auesseoeu 049 TIyun‘ uO os pue fH JOJ oNTeA meu 
eg) oinsse ‘TeTIq YSITJ 949 JO G[NSed & se osed 049 YOU ST YOoNS JJ “BO oF 
TetbBe oq ptoogs BH + 7 ONS oyL"p pue ,p SFOyoWRTP eATyoodseI 10j Ovid 
f8tP 044 Dory ponojJ HB puke ,H JO Sentea PuTpuodseda0o pue pazou mou ek 
*q 04 Butpuodseaz0o *q pue *Q jo SenTes ae JO ujsueT Tenqoe aojz*q Jo 

T 


Jonzea oy 7 cduey, ‘p JeqameIp TEATS Jo 9 JO YAYBUET ,COOT aed peoeq-u0ty 


~“oulwie1ep eq 07 edem Ssedtd eatTqyOedSed 644 UT aNoOoO PTNom 4ey4 
yseqed eq. pue UeATS odem SlEZoMRIP 
'  gdeqzeuetp’sq4 otTdmexe eaoge 944 


MOTJ jo 
eu4 JI anq S4yu8nos seq tyUeNb 944 270K 
Ul “WHIGONd GAOCAV KONd SNOTLVIAVA “& 
SP°TAq Deaseip eyq fq ueaTS YINSeI 004 BuTsTAITYTNU Aq peuTeqqo enter FY} 
‘qasueT JO ,COOT: aed pue’® wol[j UeATH & JOJ peOy-UOTYOIIJ OY4 Se eHeY 
Saeak GT Jo ope ue aes*etduexe Jog ‘ofe Jo Saeek OsTJ Youd JOj‘uROTO 
pue seu st edtd eq} oeg4 Jejeois “4ueo aged gy se uexey oq M uoatb e& JOj 
DEOY-UOTZOIAJ O44 DOUt JseoO Jo sedtd 3aoj 4eN4 SpuEeMBODEI DOISeK'g'| “IM 
(eoae Teuogdyoes PeysTUIUIpP pue SsSouysnod peseedoUT Woy Y40q) Speey eues 
ey} Jepun esaegosTp O44 SOYSTUTDIP YOryM (pepdejyod yanw oq AeM UOT{ZOR 
STUY poey,eoo-1eqy ATTeUTSTIO JT) 
-e1] edesedtd uodT qseo ooTAIeS Jo ose AUTSBEAOUT 4ITM “HOV AO LOSMAT CS 
“(H00Q eTQgenTea pue yueded ©) S¥IIWddAS YHLVK OLTdNd SeTISSNY 
GNV SUDVSNUNL 30 Geg “d oes Sedtd Jooys puw DoIT peyoaTd JOP > “ONTLG 
AIY-LOOWLIM Peanjzowjnuew oq ued se Yons‘aoqoueTp “UT g 04 yout S woaz 
spdid uodt-qysnods oSTe pue*SdId NOY] ISVO NVH1O JoJ eae sueasetp cys 
‘41S Jo yISOdep syy queacdd 09 (‘OeS/ ,g 
‘LSOO LSVG S43 ButaToauT qyysnos 9q pTnoys 
SyTNSoY ‘SedTd-youraq Ouq OUy UT *soOoTeA JeT{Teus pue ‘*sBeTP aexaey 3nq 
feqojoq ueqy YT UT “OCOTSA JOUgTY & yyTH ‘eH ‘edTd uTew egg JOJ Poq{Nsed 
eaeg p{nom “WeIp JeT{eus e& ,OP UeyY <Q YeyMoMOS pewnsse uesq peg “y JI 
"008 /,G = “OOTOA & UIIM, NE OdTd JOJ “UT G*Zg Jo “weTp & SoATs weas 
-BID 042‘OS = DO YITH ‘“Gotgs JOJ fqyBueT Jo ,QOOT aed peoy-aoTqotdy “45 & 
(= ST +S%) JO oyed 09 32 ST YOTUM £,Gy ‘edtd-qoueraq a6eqqo ayy Jo {4 End 
ZOJ UTSIGO GH SPNISITe {96 YI Tors (,0h) *G 003 BUIZONpep ‘ATIeTITIS | 
a (*enTea eTqisstwied &) “oes ged -43 g’g oq PTNOM Joqem 
6yg JO “O0TeA ONY perce jo ontes STqq Gate 
yous ut ‘edtd youy-cg e Joj sut{{TBO 
i qutod © ST ¢T = 8 JoJ “ZTIOY eN4 
; UdIM g [eOTJAeA OGY JO UOTY 
-OesrequT 3uy 7849 O90 OM 
weisetip owes wodg ‘oedtd 
Jo yysUSeT ,QOOT red 
"93: @ (=0T +08) 30 
eyed ogy qe'°e*t 
“43 08 ©Q 09 


"3-13 
Pe ee i SAS ERO! OO ere eres 


e6 = D's $7008 /°33°0 O8*,M PUe ET = H 


Ore cieiae aacivecaces 


ss: 


M 
yo onqtea gutpuods 


poye{nodeqn} PUY peporz0o ewodeq OF OT [P49 Se¥*OOTeA ple vode [eUOTIO@S ewes caey saqof eyq ‘ ST qeuyf N pue IN Qe 


3 


- 9dd00 8Y4 putz ex “09 opnqTyTe ey) Tod (,07) 4 Poetnsse syq sUTyONpEG 
(aQwoyyxa OU ST YOTyM)*Oes aed “4J [*pP eq PTNOM edTd YyouT-gE sTuqy UT JoqeH 
04% Jo AXTOOTeA EYY EFALYOSTP STUY YYTM 4eYyy PUTJ om (348Ta 944 04 UNOp 
AUIGOTS) S6UTT PpeUuTTOUT J9q4O eYyy suowe GTIYM (usta eyuq 04 dn suTdrTs 
‘uTT e49 sUODe) “UT gE Jo ‘WeTP & 04 suTpUcCdseadOO yuUTod & UT Ee = B Joj 
eUuTTZTIOY e644 SzYOeSAE4UT (BuTgeTodrequl) EG*T JOJ EUTT TeOTZAeA OYA 4eU4 
6700 om 7 “d uo WeIpetp eyy UT “yysuey Jo ,OOOT Jed ,eg'T ( =OE+0F) JO 
ajgrge eq OF ST Peeg-UOTJOTAJ O44 PUR ‘oes “d .*4j°d EF Jo FG edtTd ul eoeTd 
49,09 ST MOTJ APEOYS ¥ °93 OFe= 7G Oe] “1099eT O44 Aes Sedtd utem 949 Jo 
*y‘peoy-u0T{OTAJ O44 JOfSaojVouRTP. 944 JO OUuO EWNSSe 04 AQdeqTT 4e eae oH 
(edqd uodt UeeTo ‘uMOYS Se TeATB FUTEQ sepnyt4y te pue Sq45uUe7) "NOILO10S 
(ra5/43°9 ge qsnw @ 4249 OS) ‘oes Jed “43 ‘qno CZ = ,B pure ET = VD ueatD 


““sedtd esayq eyq Joy saoqouetp dedoad sutmaeqeg (8 °“STd) “1 SIdKVXS 
(°O ="q 9sanood Jo‘Q = A dog (peqeaTd-jou‘edtd uoat uesTO) ‘peuteyqo aq 
ueo‘ueATS ST B OsaeyOSTP JO A *OOTOK JTSYISUET {CCOT Jo edtd e doj 


SPVOY-UVOT}OLAJ YOTYM Worl SMeAZLIP SATS JoTJeeT STyy Jo p pue Eg soseg 
Gat *y $$ Ayes CW 6g GY wory doap ejoqm‘oste)**qy pue “4 
SpY-UOTIOTAJ OMY OY JO UNS 049 = ST ,Y JO 4e49 09 H Jo edeJANS WoIJ doup 
eToym e44 Jey Jeptsuoo pue ‘,q OH paue ,00 ‘dv .sdoup, TTeus ey? 10eTsSeU 04 
eyeanooe ATAUSTOTJJNS ST yPeaoge oyy OXTT WeTqodd e& suUIQeedy UT eq OS 
Buojoginb eae seditd e4q4 pue‘oos dod °4J3 QT Jeso AToued eae sedtd jo sue4q 
shsUT SOTYTOOTCA ©UF HOTLOVUd NISHSVO LSOK NI ‘“Sedtd eatqoodsea ut aeqen 


G31ZZ0N ON 20 cdoqy “TeTdeqyeUUT ode JoYem Jopun esaeyostp sedtd eyy goTyH 


© ,N,1 PUe ,N,J suydep ogy, ‘eourystsed moqTS 04 pur (adndqe JI) eoae Te 
UOTZ¥O9S JO ssueyo 04 SNP pesy Jo Sasso] are BZA pue 5? = A 9, 81 28qH 
( 22_ 32), 32 Aeecei Se i 
US SO a He Ae is ALY 8 © 00 domme ages 
t WW 32z rd ie 
¢ J 
: sige AjieTwts poe & ae ae 5 04 Tenbo st gy doap [eoT4JeA OU] 
Baer Roe E *sedtd ee144 249 Joj speey-uo0TQoTd]| 
eee oe eaTIOedSeI eu sUTEg “q pue “y pue “y {Ne doj Patel 
ale Lidl nd BAS ae poe Nf Joy ,7,q‘( ZeTtd UT c£aqem sutTpueqs 
; ta <P calle. jo yqwuns sutTeq O)‘fH edTd doz eut'T 
; peat Eee One Sas -epeis “‘apAq 944 ST Og Tey, 
“u 7 ——— Sper °f WOUJ Deedqys-dn 
Ge SO = eK er ca See qsnf peqiesut 
Wig ee £ HT LAO eh d ‘wozetd uedo 
Re ea or ee a: oe sak [EF = ue eaTeouog 
eS ane ay | 4 ? > Sf'umoys se 007924 
Nant ahs mh tee i inc eae |i, See oF =y -ON*sedtd omy 
4 Tas ES 1eqqO UT ,8 
Zz] 3) ae FOTN bes Saaee puv 6 jo uns = 
a SS er meen eee eae ate tee A 


—— — eS ee eee ee ee eee Bee Be BT eB KH KM er Ke we 


v ‘ops'd4z-qno ® 


earyou APCOYS ST MOTJ USM “fF 4B VOTYOUNE fpeaToauT eae sedid’ -utTsO eeayy 


wi Pue,Y SeTIddns y TToATesey“Fdid ONIHONVHS “SKVUOVIG CVSH-NOILOINd “F 


"g°spp Aq “a[nm ‘urw sed “Stes 04 *9p9°O Aq ATdT9TNW Sano FZ Jo Avppesq-TotyotIy O44 GOTGM Jo°,speog, JO}. .2= Pv. -9f gog/ =] ----r]77- 
ded suojTles Jo SUOTTI[TH 03 ‘O9s aod “4J*qnod aonpsd Of “FINN LNSINFANOO | S¥aeq anos Jo dn opem st q 4844 SYON| A ue_ Pacer some eae oe a, iia 
(*queem st Fal eya Jo aemod OTVAUTY) “Hg JO PRBISUT TOMO eESIOWBdtd-ke[d TeoTU0o Jo ‘e{zzou Pepunod) rene a et ae :. = 
f°pT ©°a°t s°00s ged ‘sqT-"43 E1g¢g Jo peeqsut OOS, 64 TIIM 4] ‘pe 9 = “G0"= 9 :8="0S "= 75 “4306 =4 eaequl 1 ! = 
-TQqnop ueyq edo eq TTIM gee x [a Ae] (°oes aed SuUTMOTJ sseu oy4 - Be Aa rare 28, : 
JO Asaous OT, 0UTH“*O°T) HAKOd OILANIY, 909 4nq (*D0S/"4J°D OY*T Jo peeqsuT She ae oe q Fis 2 ag 4Y,.06 4 
9S$°T) J99emM Jo UoTYdMNSUOD JeyeoIs & JOJ STTBO USTSOp Jo osueyo STU, 6 aie “eu wes0euy TTTnou : 
SNW “¥ “Std UT edtd ey, 04 deATS oq AsnM (“UT OT AeS) seyouT 6°6 JO JO] 120 nog cal esdeaut) $1uq UT hee eae ere 
~eueTp © 3eg9 p “d uo WeaseTP Mody PUTT OM OST = H pUe GLE ONT ITH 2 Senera tae BS BRURRECECMOURIE MOR ee ee Ree 
[(9s°t = » fq pet{dqgtnu yotqm ‘6g°C = B SOATS eode ,g © JOJ pue Weasetp Jo ut? © “_ “agua to ktuo st‘edtd uth ; 4b; 4 Vv 
SYIOUTT 64} UTIYITM ST YOTYM (AES) ET ST B°TZ JO aoqaend euo)‘ddo weasetp Aq} ° aR 6/T T ; ; : 


‘s[dwts eaow‘ao feToITO ,2 & Jo (43 “bs) wore oq fq g*ty ButATdT4 TOU fq] 4°00Tes 049 9244 ©6400 OM OTOH —:NOIENIOS “Seqout g edyd Jo yeqq ‘seqout 
peuteyqo] “oes /"4J "Qno 9G°7 =® sulsaieyostp st ‘wetp ,gZ Jo pue ‘ooteal g St Yel Jo ‘weTg “punoj oq 04° “A £YTOOTOA JIM ATS 644 OFDT PUTZIeyOS ID 
"00S /"4¥ BTL JO Yel @ MON “YISUET JO ,OOOT Jed “a3 Gu°e (= 9°T/9 ) Jolels(edtd-s5eTd ao) HIZZON HIM ‘GdId NONI (NV31O) TVOINGNITAO SIONIS “S 
eyed 049 9% ST yotg’4*y a0OJ°'43 g =* P— OT SOABOT STYL poyoeTsou oq few (e#aeT SdTOATesSeT 490Q) Y JTOsATesed ATddns eqq UT 4eq4 
g 9e 3eyu. oTTym' % ‘a°T £,0g8 Jo °% oq pinow peey Jo ssot 044 jal MOTOQ “YJ |°G ST ITOATeESeI BUTATOOSA OY4 UT JeYeM 944 JO GOeJAINS 944 PS 
ee a “OES /*IJ BTL (9A0ge ETeOS O8S) OQ PTNOM JTOS|-ptaocad owes 944 Sae SYTNSeI oy, JOyeM JOpun sesaeyostp yofl e44 JI ‘G'N 
“27 A “osed STya Ul “BG/ 2°A = #UTO8q °,0g ‘deputewsd 644 Speeq Jo sessot "00S /*4J "Qn [g‘O = (WedsVIp Wors) O pue “oes Jed “43 H°6 ='“sA =A GARY 
aue1qUS ON O44 PU PeOy-UOTJOTIJS UT ¥soT oq ABM {CG O49 JO ,OT ATUO 4eq4 OM (‘SNV) EOUeH “TeUTJ PpeTeptsuoo eq Kew TeTdd puooes STyI 3eqI ‘q do 
St yeq3S "a £4100TEA Jol 9y44 9ONpodd 04 STQeTTeAe oq AeM preg ,0O6 18409 949] -q7 g°G TOEATB O44 04 ABET OS ST GOTYNS'4I Gh°G = B'T + GE°L + L°O‘SUTPPY 
JO ,O8 3842 Jopro UT oen{ea S4t oq PT[NOYS yeyM SutnbuT sn 4eT ‘ueAaTS SutEQ "43 4/0 = B°T JO Z/T oste £93 BT = Bg+ 2A feTeos peeq-*OOTeA oy pue 
edd eyy JO JoZVEeMeTP 942 JO PeszySUT “HAIGOdd LSVI FHL NI NOILVINVA'S edtd yOUI-p UT °08S/,p°6 = A SOATB MOU WeABeTP ey, “QIeUeT ,OOOT ied 
"qTRser PTNOM B Jo esvoroUyT aqsTTS e°pepuNod) peog-uotqyo1al ,26 ( = 8O°O+SE°L) JO O4eT O49 Ye ST GoTgM ‘43 Gers = “Wy 
O10mM F¥ DOUBIZUS EYL JI ‘“UREeTO YdoyH orem odtd 044 SSeTUN YSTUTWIP AT ewnsse ‘st qeuy *,2 YSdTJ e449 02 Poeppe OQ GEO SI44 JO GTOYM O44 JT AOI 
-Tenpers esanod Jo p[nom ( A pue) SsaeyOSTP 944 Ose FUTsveTOUT ITH -18 e018 OU DOTSeOOO ATQeqoad [1TH 4T7q JO oONTeA TeTI} YXEU 044 JOF 
ONY ‘@ ‘e8aeqosTp 044 aoj "oes /°4s “Gnd B°yT (WedseIp oes) 4, Ueyy r98q4eods 4 eunsse ooudH “43 &°6 “21s ©0q PTNOYS 47 eGK JO “1 
pue “aA. JoJ *00eS/°493 SG SONTeA CY MOTTOZ YOM Wory SA AOJ BOTYNTOS éE°Q sHoeT STUX 4Nq 43 96'S = YOTUM ‘E*T + 4+ S9°O 94 0% Peeu PTNoR 
Teuty @ se pereptsuood oq Ave OeS/"*4J T°g JO ONTeA & 4eNY TTVeUS OS ST ,06 y peey eToqm 6q4 ‘ggojereuy’4q cog ‘,4 ‘OnTea [etd Sty. eZTTeed OJ 
"13 99°0 = ST xZ= BZ/,4992U9 Of S43 ET OG 04 PEON ST Bg / ZA 


pue YOTYM weoMyeq eoueTezzTP oud “43 Eg-zg = ‘ Sh + 9Z°E + OF + 8Z‘0 


oaeg em’mns 0yy BuywIOY "43 OF ="92 30 °°°/ooor oq pInom “q - pueloSod styy Jo ofpe aeddn ye eTeoSs\pue‘oes/,J“@ = & 6407 CACY PTNoK edtd OF 
( ‘ddo weasetp) yysueT jo ,OOOT Jed ,gg jo. oyea qe PeOCY-UOTZOTAZ & settant "OOTSA 8Y4 PUTZ OM odTd youT-p e Joy (aped ‘ddo UO Weapetp sos)yoTyM ous 
Boule Ot tes/ eG WON, 190.9578) = 97 30 °K RUE BE"O PSeUl soira q goat aed peoq-voTiotd; “13 

JO SOSSOT J[TeYs O84 949 SOTEY °43 Sp pue gs‘o 6q PTNOM Sspeey-"OOTOA OM} 48 tc 080° +z) Jo o4ea 4 ST stu? 4)" 
oud pue**oes/"43 HG OG PTNOM “A -00S/°43 9= A CXL] “TVINL GNOOdS Bee yy 2 40 eULeA Tetas voce ‘ounssy [eas 
( °93 06. 09 PTMOS 47 9NG)f4J LET9 = ‘HTS + L49°T + BBB+ 2°0 4a ere =*y peey eToqs eu jo ‘a 

BT 98049 JO UNS ONL “93 LG'T = ‘b'TE Jo°H puetg-o w°p7Q JoKoq prnom| yazd efaet e dn oyey ATqeqoad TTt# “Y| ¢° 
Poy joSOSSOT [TeUS OMY OUT SOUSH “43 PTE = Be/zA pue‘ay OF°O = 8Z/zA yysueT (SaTzeTOd) STq4 Jo edtd e 1og|’ 


Se Saco 


UTe{qO Oo ‘Gh = Gx 6 = “A DUS G = A SCOUTS‘ (Sa0ge)eTeOS peoy-"OOTeA WOdg (4q pus ouTq‘ag: 32.3 22 =U) 
"13-8°82 = ‘BT JO Seon 0q PInoM*y SoueY pue “YIsUET Jo ,OOOT Jed ,81 JO] -pay aoz “B1y cosy Swe + Y +7 75= 4A] : 
©7481 042 18 EQ PTNOM PeoYy-UOTZOTAJ oyy pUTJ om (edtd qout-¢g we7) meisetp ee : ; < Ze re : : 
041 Wory qoTgM Joj**oes/*yJ G = A OUNSSe ISYTd -° A kes ‘Aq TQUenb usouyoOn teu, outed Ag “) pue A burg Sa ere 4 aaa corre rae ak 
eos JO,SoNTeA TeIIY Satssooons yyTm (esed ‘ddo) weasetp fq eatog * “aj OM'G PULP’ T UeATH “(edtd UT “Tes°A = '€ 413 : : 
qjq# peqedwoo [TeuS ST A OSNeDEG WET OsaeT e& ATTaeSseoeu OU st edtd ut*q 4ef Jo CoTeA” A 4eq9 OS) FYIZZON ON ‘HdId NOYI NVIIO IVOINGNITAO SIONIS “PH 
; Ni av3 Lis073 TO; oe 1° 90° go" 3 
be ec? 09 0S Ob Geo etn 0e LE Ta Dg ee na eee air oes 


OL 09 OS Oly ‘PucceS Jad = OE 104 4! AyID01I9A CO Ol qo Te é t OaA=‘A 


GNooaG Y4d 133} ognoN i 
| wo 

oOo 

“3 


naono vt N 
Te) ot © —-=-=- 9060 O 52) 
° M HNQ BRONTE NAW LONER GOGQ 2200000 9 2 200 
2 oe Se Boa ae ro) fo) o- > ‘a 
[@) ee ak 4% eins 1 
6 0 ie +. ore Oe ee 
9o ics a | 
*8 oh & ud es: 
io) Koos QS rene 
0 2 e Ae ai amet ales aoe Je 
8 8 we . eal = aed 
© ef So 
Oo | ee | \% Za (eent 
xs re af opt eS = ek 
= Ne f oe 
o7 ae Ani ere 
(e) ZN are | S 
oO eee ve — {A Te Se me See rs) 
= BZ i 2a Shee Ee Ga re) 
(Ss = ° ee 
2 ; a aaa Sap ieee t wt 
r| BY s ¢ 
oO ope sete pete oa 


aig ot } | 4 _ ag 
! ea ae Vee Kae are OS ee 


400 


300 
ane 
ane 
gic 
eaeIN 
ISN 
eta 
‘A 
is 

a 
En 
xan 
ENE 
SPSER 
aoe 

Ao 
ca 
ie 
ea 


esecalintaapaatietaeoa! leeds 

5 ard ape treats Y al pe HK 
‘sR ae PET eee Te 
2 wee 
g ae SAN aie ATA sR SA os 
° per lee a ag Satie: ace a USIBp aie : oe 
Se itaes cae emai Wigaereee: iatgbas ees cake ca 
ae many aiLta na on zi 
a8 PCL eT NATED SNA Ae a 
o HL NTA Ie AE BAN Res al Bs 
9) 
ENB ee patna rai HENS 
THREE A Ted eh a aes 
ee fai - Ng rae 11 maar 
= —- P24 Beara i Lo Re BREA 
Je| 8 SHR SE 
2-/ £9 ° AT eee K: 
pees — Ak AL Z 
=) F-, oe eae So 
2) 62 ¥ sk NRA at oe 
| » Mh ‘: a 
fo] Rog SM Ah ai ee es eo 
oe Hit ZA Ke yy e 

Q [aes 3 pA eer iinae@ % Se 
s(U-S? eran. 8 4, ov 
| 65 ¢@3 oN % e \ 

| 9288. ryt 4 K 

S| s£=233 (NY : OK 
Sa Se 5 US. ¥ ia Q 
PPSeoemaa ty & Ae 
BlasUa sts + A 

= erg |e 
< [=m } = = a : fo 9) ce) 9) 


coun 


GNoODIS 4Id L77f 19ND NM [ oO] IPAvHIONT 


NNO © © 

oOo O00 O oO Silo ow 0 — =. > 
56 2 OBO H AOD on + le NOm on ¢ ol ci - 0 6 
1c) O fen a | 

Ko) ek “fete 
3 1 21,0 

EBS 

ve at 

nN | 
o~ N Le-TN 
ba LAN |e 
(e) IN Ey TN 
of +Net 
ee TLR 
° wa 
} Ty 
Oo LL 
a: ails 

N 
(e) 

\_I 
Nt 


ea se x 
io ste ASAE 


maleate sd 
ES a a oe OS oe 
AAA EEA tt 
ACRE RRR EX 


Hie ied 
EERIE CTS aN: 


aa 


a 


ee 


3) 


ei 
oO 
t 
3) 3 5 CaN NE SSS 
ee ee tnd 
62) Ww = gine ainen sez siin ! 
s8/-t 3] s WEAN | A tt | 
63| <2 sAMTAE DR Sah 
221 EO \ ae : 
-s|;—— : 
Be Bs oe Nae ai 
SS BD ~ x 
ie ae ae a ae 
Veo & Pe oe dates 
oon mates 
= xO f e 
Zo5} 
oO fF 
= e Le ff 
ase 


02 .038.04 06 08 .10 


FRICTION-HEADS 
(Fannings Co- ficients) 


